in reply): The labyrinth has a great influence on the alimentary canal in man also, but X-ray examination is very difficult. I have. not had any definite experience in man, as the patients with sudden loss of function of the labyrinth are too ill to be examined by means of X-rays. IN reviewing the English literature on this subject I have been struck by the absence of any detailed statement or statistics of results, except in McCart's article of 1925 where, however, end-results are mentioned with extreme brevity. I am able to present a series of 36 cases and, however unfavourable my results may be, I venture to bring them forward.
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Tuberculous Mastoiditis in Children: Results of Treatment. By H. RosS SOUPER, M.D. IN reviewing the English literature on this subject I have been struck by the absence of any detailed statement or statistics of results, except in McCart's article of 1925 where, however, end-results are mentioned with extreme brevity.
I am able to present a series of 36 cases and, however unfavourable my results may be, I venture to bring them forward.
The cases are from the Royal Aberdeen Hospital for Sick Children, during the eleven years 1922-1932 inclusive. In the North East of Scotland the disease in children is not rare, as these figures show, and I feel certain that there are many others-whom the otologist never sees-treated as cervical adenitis or abscess, the suppurative otitis media being overlooked. In this period I have seen in all forty-two cases (39 in children), but for these statistics I take the 36 treated by myself at tbe same hospital. I must admit at the start that not all were proved to be tuberculous. Up to the spring of 1929 the hospital was housed in old buildings without laboratory accommodation, and as the operations were frequently emergencies, the proper preservation of material for examination was impracticable. Bacteriological or pathological examination was performed in 15 cases with negative result in only two. Animal inoculations were not done. I freely confess that this communication may therefore be judged scientifically worthless, but as all the 36 cases presented history, symptoms and signs typical of the disease, I hope that my figures. may be accepted on a clinical basis.
AGE AND INCIDENCE.
No patient was over 6 years of age: 29 were under 12 months, and 17 under 6 months. All were admitted as "acute " cases on account, for example, of mastoid swelling or facial paralysis. (Incidentally, I may remark that mastoid swelling was present in 23 cases, and facial paralysis before operation in 17 and after operation in two.) In the same age-group for the same period were admitted 157 cases of ordinary acute mastoiditis; so that out of a total of 193, 36 were tuberculous -a percentage incidence of 18-65. This figure approximates to Milligan's. (The percentages are not submitted as authorietative, as the total figures are, of course, far too small for that; but expression in percentages is at least convenient.) The cases of chronically suppurating ears admitted for radical operation are not included, as in, my series the tuberculous cases are more comparable with the " acute mastoids." TREATMENT AND RESULTS. I began my treatment of the tuberculous cases on the principles laid down by authority-principles which have been emphasized, for example, by J. S. Fraser, more than once; namely that operation must be radical and extensive; that bone must be removed widely, the dura of the middle and posterior fossa being exposed,. as it affords a better defence against, the disease than does bone. I fear I neglected Milligan's warning that while it is necessary to remove bone freely, it may be better to operate in stages. When I took stock of my position at the end of the first five years, I found that in 13 out of 22 cases the patients had died in hospital, i.e. 59%. Of the operations in these cases, 16 were radical (eight of these patients had also~ one or more secondary operations) with 11 deaths, four occurring in the secondary operation group (one other patient died from diphtheria three months after operation): six were cortical with only two deaths.
After this stock-taking, therefore, I modified both my principles and my operation. I rarely carried out the complete standard radical operation, generally omitting the meatal plastic and leaving the wound widely open, and, where I thought it justifiable, I performed only the Schwartze operation. In the second period, then, there were two complete radicals, four modified radicals, and five corticals. Two patients had 'no operation, being too ill to stand it; one of these died, and the other was removed from hospital. In one other case operation was merely the removal of a sequestrum from the middle ear, but proved fatal. In this group I frequently delayed operation in order to permit time to build up the child's resistance, if possible, by open-air treatment, natural and artificial heliotherapy-both local and general-suitable drug treatment and so forth. The occupation of a new hospital early in 1929 was a great benefit in the application of all these measures. Minor operations were, of course, performed as required, e.g., incision of gland abscesses, or Wilde's incision in cases with marked mastoid swelling. In this second group of cases the deathrate was five out of 14-a percentage of 35 * 7 compared with 59% in the first group. The fact of not operating on two of these 14 cases does not, I think, invalidate the percentage result as these two, if they had been operated upon, would assuredly have died. Still, the total death-rate of the whole series in hospital was exactly 50%-18 out of 36. Three patients died after discharge from hospital; one of these was removed by the parents only three weeks after radical operation; the second died from erysipelas two months after discharge, and the third died after an extensive operation for removal of cervical glands ten months after discharge, the ear condition being then apparently cured.
PROGNOSIS.
Surveying the immediate results of the whole series, can we say definitely that there are any factors which influence the immediate prognosis ? We must consider first the causes of death. Those were: tuberculous meningitis in five, post-operative shock in six, general asthenia with local spread of the disease in two, multiple skin abscesses (? generalized tuberculosis) in two, pneumonia in one, erysipelas of face and scalp in one, and miliary tuberculosis in one.
(1) The aqe of the patient.-Sixteen deaths occurred in patients aged under 12 months, i.e., in an age-group of 29 cases; the other two deaths were in patients aged between 12 and 22 months, so that all 18 deaths occurred in patients under 2 years. Although the largest number of cases is found in children under 2 years of age, and on that count alone one would expect the largest number of deaths, it appears to be a justifiable and natural conclusion that the younger the child, the less favourable -its chance.
(2) The previous duration of disease.-It is impossible to estimate this. Parents of the hospital class are, in some respects, singularly unobservant, and indeed negligent. The insidious onset of the disease may explain so much, but how else can one account for a history of swollen neck glands for weeks or-even worse-of facial paralysis observed and ignored both by parent and by doctor ? I am sure, however, that, as in all manifestations of tuberculous infection, the earlier we get the child for treatment, the better are its prospects.
(3) The extent of disease.-It does not always follow that the more extensive the disease, the worse the prognosis. For example if we take facial paralysis as indicating extensive involvement of bone, in 19 such cases 10 patients died and nine recovered. Again, 18 cases are noted as showing at operation widespread necrosis, e.g., exposure of dura by disease or sequestrum formation, but only seven of these patients died.
(4) Delay in operating.-This cannot be adopted as a principle. I certainly believe that one should not rush to operation in all cases-e.g., the presence of facial paralysis should not be an absolute indication for immediate operation-but just asâ n occasional case may be lost by delay, permitting a rapid spread of disease, so may a seriously ill infant be saved by allowing time to get it into a fit state for operation. Out of five cases in which I deliberately delayed operation four patients eventually died and I am certain that the fifth was saved only by delay. It is impossible to make any hard and fast rule on this question; each case must be decided on its. merits, and the advice and co-operation of the physician are essential here. In the four cases in which the patients died I delayed operation only because the infants were so desperately ill, and early operation would not have saved them.
(5) Extent of operation.--Here again each case must be considered on its merits.
But I feel sure that in the seriously ill infant as little as necessary should be done at first-establish drainage by Wilde's incision or by a simple and rapid cortical operation-remove loose sequestra-incise gland abscesses. Complete the radical operation later when the patient is fit to stand it. That is to say, operate in stages.
THE FOLLOW-UP OF SURVIVORS.
Eighteen patients left hospital alive and four (to whom I have referred) have died since, though not directly from tuberculous otitis media. Only one cannot be traced, and I have had adequate reports on the other 13 up to January of this year. Several I have seen myself. Seven of these were proved tuberculous. Eleven are in good health, with healed wounds and dry ears. Two are in poor health; one aged 8, still has a discharging ear after radical operation, but whereas the discharge was formerly T.B.-positive it has been T.B.-negative since operation. Seven of the 13 had facial paralysis, described now as " slight " in three and " marked" in two. In one of these " marked " cases practically the whole of the petrous temporal was lifted out as a sequestrum at a secondary operation. In the 13 survivors the periods since operation vary from 8i years to 8 months, and their ages range from 12 years to 1 year and 5 months. Three had radical and three modified radical operations, and six had the cortical; that is, in the whole series, out of 22 radical or modified radical operations, six survive; and out of 11 cortical operations six survive. The most surprising result is that one patient, considered unfit for operation and taken home to die, survives in fair condition fifteen months after discharge from hospital.
CONCLUSIONS.
Any conclusions which may be drawn from a series of only 36 cases cannot be submitted as authoritative, but I have formed fairly definite personal views as a result of my experience and I put them forward as suggestions rather than conclusions:
(1) Tuberculous otitis media with mastoiditis is not uncommon in children aged under 2 years.
(2) It is frequently unrecognized both by parents and by practitioners and the dangers are not appreciated. The mortality is at least 50%. Further education is essential.
(3) The earlier the disease is submitted to treatment, the better are the patient's chances.
(4) The younger the child, the more fatal is the disease. (5) It is impossible to lay down hard and fast rules as to the most suitable time for operation and the extent of operation. Each case must be considered on its merits and the determining factors in prognosis would seem to be the age and the general condition of the child.
(6) The simpler type of operation, where that appears to be sufficient, gives the best chance of recovery. Extensive operation, if found necessary and advisable, should be performed in stages. The cortical operation gives a recovery rate twice that of the radical. REFERENCES. 1 HORNE, JOBSON, Trans. Otol. Soc. Lond., 1903 , iv, 40 and 87. 2 MILLIGAN, W.. Journ. Laryng. and Otol., 1910 , xxv, 467 and 506. 3 TURNER, A. LOGAN, and FRASER, J. S., ibid., 1915 , xxx, 209. 4 M'CART, H. W. D., ibid., 1925 , xl, 456. 5 ORME3ROD, F. C., "Proceedingqs," 1931 Journ. Laryng. and Otol., xlvi, 449. 6 SCOBEE, J. E., Arch. Otolaryng., 1933, xvii, 328. Discus8ion.-Dr. RITCHIE RODGER: The crux of the question is in Dr. Ross Souper's last sentence, in which be advocates the Schwartze operation in preference to the radical. I think we ought to approach these cases in young children as if they were non-tuberculous: that is, we should not assume that they are tuberculous until, either from the pathologist's report or from further observation, they are proved to be so. When I took up my work at the Children's Hospital in Hull I was informed by the general surgeons who had previously done the work that they had acted on the assumption that practically all mastoiditis in very young children was tuberculous. Now if we approach these cases in that way I am quite sure we shall operate on a great many as tuberculous which are not. Probably Dr. Souper's percentage is quite correct; certainly the ratio of 100% is quite wrong. We prove it by the fact that we get four out of five healing up after the simple Schwartze operation. The general surgeons replied, when I put this to them, that they get healing by first intention in tuberculous joints after excision. But these cases are not analogous at all because when we perform a Schwartze operation on a mastoid which is suspected to be tuberculous, we do not interfere with the original focus of the disease which is in the middle ear, whereas the essential condition for success in dealing with a joint is that the whole of the tuberculous focus must be removed. If we get complete healing after carrying out the Schwartze operation and leaving the middle ear intact, then I think we can assume that we are not dealing with a tuberculous ear.
Dr. DOUGLAS GUTHRIE: Is tuberculous mastoiditis an easy condition to diagnose? When we see a child with otorrhcea of painless and gradual onset, with glands round the ear and perhaps facial paralysis, we say "This is a typical picture of tuberculous mastoiditis," but is it really so? We endeavour to confirm the diagnosis histologically and bacteriologically but we cannot always do so. Formerly one regarded all such cases as tuberculous. In a recent case the only organism we were able to recover was the Bacillu8 influenzce in pure culture, and the granulation tissue was said to be non-tuberculous. Can
Dr. Souper kindly tell us how he verifies the diagnosis ?
The ultimate outlook in cases of this nature was formerly regarded as very grave. Many were said to develop tuberculous meningitis and the prognosis was bad even after operation. I recently endeavoured to trace several patients on whom I had operated about twelve years ago. Several had died, but the cause of death was not definitely connected with the ear. Three who came to see me had recovered and were in excellent health. One of them had slight discharge but the others had dry ears. Those cases had been treated, as I treated all tuberculous otitis cases at that time, by the radical mastoid operation. One's attitude towards the problem has entirely changed in recent years because one does not now believe that it is necessary to be radical in operating. I agree with Dr. Souper that one should adopt a fairly conservative attitude towards tuberculosis of the ear. In any case one hesitates to perform the radical mastoid operation on a small child. At the Edinburgh Royal Hospital for Sick Children, we have only performed one radical mastoid operation during the past eighteen months, taking the cases all over, and that was one of extensive cholesteatoma which had already created a " radical cavity." Some of the tuberculous cases do not require operation at all, and many of the patients are so debilitated that it is better for them to have general treatment for a time before operation is performed.
Mr. HAROLD KISCH: I do not think that many of these cases are seen in London. With regard to the facial paralysis I would like to know whether Mr. Souper has made any observations on the labyrinth. If he finds that the facial paralysis is due to labyrinth disease, what does he do ?
Dr. C. E. SCOTT: The incidence of tuberculous mastoiditis is still high; I quote the figures for the Children's Hospital for the last few years:
From 1922 to 1926 we collected a series of 13 cases and from 1928 to the present time we have only had about one case a year, so apparently the incidence is falling in Edinburgh, although the Children's Hospital is not the only hospital in this city which takes in young children.
Mr. F. C. ORMEROD: With regard to Mr. Kisch's question as to facial paralysis; I had several cases which were proved histologically to be tuberculous and in which a cortical mastoid operation was performed, and facial paralysis came on about a fortnight later. All three cases were watched for a week and then as there was no improvement, a radical operation was performed. The facial paralysis began to clear up immediately after operation; I think there is no doubt that it was due to a pathological dehiscence in the wall of the canal.
Dr. Ross SOUPER (in reply): The whole subject raises a number of questions into which I could not go as the paper is simply the results of a series. The curious fact is that the cortical operation is sufficient in many cases when, as is generally supposed, the disease spreads up the Eustachian tube. The first site is in the middle ear and why the simple operation should cure when the middle ear is not touched is rather a mystery to me, except that we are dealing with a large area of diseased bone and probably increase the child's resistance considerably by removal of so much disease and by drainage.
I certainly agree that the type of case described by Dr. Guthrie, with the slow, painless onset, the white flaky discharge, facial paralysis and so on, forms the whole picture and I have heen assuming that these cases are tuberculous even where it could not be proved.
Referring to the facial paralysis, I think that is simply from an erosion in the facial canal and not labyrinthine. The application and interpretation of labyrinth tests in a child under one year are rather difficult! As regards the incidence, there is no doubt that the north-east corner of Scotland is a bad place for all forms of bone and joint tuberculosis and the incidence of tuberculous otitis media I think bears out our unhappy reputation.
